KATP channels contribute to beta- and adenosine receptor-mediated pulmonary vasorelaxation.
ATP-sensitive K+ (KATP) channels have been implicated in the regulation of vasomotor tone in aortic, mesenteric, and pulmonary vascular smooth muscle. Several investigators have described an association between KATP channels and isoproterenol (Iso)-stimulated relaxation responses. To study the relationship between receptor-dependent pulmonary vasorelaxation and KATP channels, we examined the response to agonists that generate adenosine 3',5'-cyclic monophosphate at two distinct levels of the signal transduction pathway after inhibition or activation of KATP channels in isolated rat pulmonary artery rings. Cumulative concentration responses to beta-adrenergic receptor stimulation (Iso), purinergic receptor stimulation [adenosine (Ado)], and direct stimulation of adenylate cyclase [forskolin (FSK)] were studied with and without concurrent inhibition of KATP channels (glibenclamide or tolbutamide). In addition, the effect of direct KATP channel activation (cromakalim) on the response to beta-adrenergic and purinergic receptor stimulation was determined. Last, we investigated the influence of KATP channel inhibition on endothelium-dependent and -independent mechanisms of pulmonary vasorelaxation linked to guanosine 3',5'-cyclic monophosphate production. KATP channel inhibition impaired the response to Iso and Ado. Activation of KATP channels caused a leftward shift in the dose responses of Iso and Ado, with a significant decrease in the 50% effective concentration for each agent. KATP channel inhibition did not impair the pulmonary arterial vasorelaxation response to FSK, acetylcholine, or sodium nitroprusside. KATP channels appear to contribute to beta-adrenergic and purinergic receptor-stimulated vasorelaxation in rat pulmonary arteries.